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1. Introduction 


The purpose of this document is to describe a specific safe working method which 
will be used for installing the inverters. It gives details of how the work will be carried 
out and what health and safety issues and controls are involved. 


1.1. Reference Documents 
Project QA/QC Plan 


Project HSE Plan 
2. Construction SCOPE of Work 


This procedure is applicable to the installation of the inverters during the stages of 
construction and testing & commissioning: 


Pre-Installation Checks 
Verification of Equipment layout from relevant approved drawing 
Check drawings are of current revised status. 
Confirm readiness of the area. 
Review Vendor drawings of the Inverters and familiarize the installation 
method recommended by the Vendor. 
e Confirm that all Tools & Tackles required for installation are available, as a 
minimum the following shall be made available: 
= Fitter’s Tool Box 
=" Electrician Tool Box 
"= Drill Machine 
= Measuring tape; 
= Multimeters; 
= General tools; 
= Torque wrench; 
e Check adequate place for Unloading the Inverters. 
e Confirm the Height and Width of the entrances. 
e Personnel involved in the activity are made aware of the risks and the steps to 
be taken to mitigate any hazard or unsafe situation. 
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Material withdrawn from ware-house 

e Material inspection will be carried out to ascertain that no damage has 
occurred to the equipment. In case of any damages common inspection and 
report will be issued. 

e Make store material requisition. 

e Transport the material in their Original packing to location. 

e Position the Crane in such a way that there is no obstruction to movement of 
vehicles or hindrance to works of other companies. 
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Cc. 


Assembling the Inverter; 


After assembling the inverter, the following characteristics must be controlled: 


d 


Allocation of the inverter Verify that the allocation of the inverter is consistent 
with the specifications of the Execution Project. 

Assembly of the inverter and modules 

In the case of on-site assembly of modules, verify this is consistent with the 
specifications in the manufacturer's assembly and installation manual; among 
others, the following important points must be checked: 

Sealing and leak proofing between modules (where applicable); 

Minimum distance between the inverter and surrounding obstacles; 

Fastening accessories; 

Inverter alignments and levelling; 

Characteristics and assembly of ventilation ducts 

Check whether the characteristics, dimensions and assembly of the ventilation 
ducts are consistent with the specifications in the Execution Project. 
Operation of doors and locks 

Check to make sure the doors and locks are in good working order. If any 
abnormality is detected in how it operates, the source of the problem may 
include incorrect assembly/levelling of the inverter. 

General condition of the inverter 

Check the general condition and absence of external and internal damage to 
the inverter and its equipment. 


Electrical connections between modules: 


In the case of inverters delivered on-site as modules, during and after the electrical 
connections between these, the following characteristics must be controlled: 


Pass-through, layout and anchoring of cables 

Check whether the pass-through, layout and anchoring of cables are consistent 
with the manufacturer's installation manual and with best practices. 
Characteristics of the connections 

Verify that the characteristics of the electrical connections (cables, terminals, 
term retractable sleeve, screws, conductor, etc.) are consistent with the 
specifications in the manufacturer's installation manual. 

Allocation and polarity of connections 

Verify that the allocation and polarity of connections are correct and consistent 
with the specifications in the manufacturer's installation manual. 

Torque and sealing of electrical connections 

Verify that mechanical torques, as well as the respective sealing, are according 
to those specified in the manufacturer's installation manual. 


External electrical connections: 

During and after external electrical connections, the following characteristics 
must be controlled: 

Characteristics of the cabling and electrical connections 
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e Verify that the characteristics of the cabling and electrical connections (cables, 
terminals, term retractable sleeve, screws, conductor, etc.) are consistent with 
the Execution Project and with the manufacturer's installation manual. 

e Pass-through, layout and anchoring of cables 

e Verify that the pass-through, layout and anchoring of cables are consistent 
with the specifications in the Execution Project and with best practices. 

e Allocation and polarity at the DC field 

e Verify that the allocation and polarity of the entries in the DC field inverter are 
consistent with the specifications in the Execution Project. Using the 
continuous test, make sure the allocation of the DC panel vs Cable vs Inverter 
DC Entry is correct. 

e Allocation and sequence of the AC circuit phases 

e Verify the correct allocation and sequence of the AC circuit phases. Using the 
continuous test, make sure the allocation and phase sequence is correct. 

e Torque and sealing of electrical connections 

e Verify that the mechanical torques are according to the torque specified in the 
Execution Project and in the manufacturer's assembly and installation manual, 
as well as the sealing later on. 

e Identification and labelling of cables and connections 

e Verify that the identification and labelling of cables and connections are 
correct and consistent with the specifications in the Execution Project. 


Manpower requirements 

Electrical Engineer 

Quality Engineer 

Foremen Electrical 

Forman Civil 

Workers Civil and Electrical (As per requirement) 
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Equipment and tools requirements 

Drills 

Electrical tools kits 

Measurement tool 

Safety tools 

Test measurement tools (Avometer, Megger 1kv, Megger 5kv, Hipotester, 
etc...) 

e Tools for marking 
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3. QC requirements 


a. Electrical Installation Requirements 
e Verify the location and method for connecting to each item of equipment. 
Bring discrepancies to Client's attention for resolution. 
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Comply all equipment and wiring installation with requirements for the 
specified electrical hazardous area classification. 

Install equipment and material in accordance with contract requirements. No 
deviation will be permitted except by written authorization of Client. 


Electrical Work in Hazardous Areas 

Perform a safe performance of the work without disruption to existing 
operations when installation is required in hazardous areas or operating 
portions of existing plant facilities. Any and all provisions shall be made by 
Contractor as required and specified by Client including safe work permits and 
inspection of the area for possible work hazards, conflicts, and interferences. 


Testing and Preparation for Energization 

Perform inspection, testing, and calibration of electrical equipment and 
systems in accordance with required specification. 

First verify that all wiring and connections are free from short circuits, open 
circuits, and unintentional grounds. 

Test the entire system in the presence of Client or Client's representative. 
Verify that the entire electrical system is properly installed before energization 
of any portion of the electrical system. 

Provide all equipment required to test the electrical system or system 
components. 

Secure a written approval of Construction Superintendent before energization 
of any portion of the electrical system. 


4. HSE Requirements 


a. 


Electrical € Instrument work 

No one shall be allowed to interfere with or work on, or work in the immediate 
vicinity of, any existing electrical installations or equipment without a valid 
permit to work. This applies to both temporary and permanent electrical 
installations and equipment. 

Where it would be required to work in the vicinity of electrical equipment all 
necessary precautions to avoid accidental contact with live conductors, etc. 
would be taken. 

Installation, modification or work in the immediate vicinity of any electrical 
equipment shall only be carried out under full time supervision by a competent 
qualified electrician. 

Only persons under full time supervision by a competent qualified electrician 
shall be permitted inside substations, unless with written permission from the 
Smart Vision”s Representative. 

Electrical tools must be protected by grounding unless double insolated. 
Electrical lighting for use in confined spaces shall not exceed 24 volts. 
Powered hand tools used in confined spaces shall, be air operated. Where this 
is not possible, all such tools shall be equipped with ELCBs (Earth Leak 
Circuit Breakers), and grounding or double insulation. 
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All works on electrical equipment shall be in accordance with smart vision’s 
PTW procedure 

The temporary electrical network installed for job would be protected by 
ELCBs (Earth Leak Circuit Breakers) to avoid any accidental contact. 

All E&I equipment in stores, should be safe guarded from fire by placing 
suitable fire extinguishers. 

All panels shall be kept lock in order to avoid theft of small components 
present in the panels. 

Proper rigging shall be ensured during lifting of panels/switch gears. 

Suitable fire extinguishers shall be provided in electrical/instrument panel 
rooms. Preferably CO2. 

Panel rooms shall be kept lock and entry should be prohibited for unauthorized 
persons. 

Excavation permit may be introduced while excavation of trenches for cables 
For excavation in rocky area while using jack hammer ear protection shall be 
provided. 

Unfilled excavated trenches must be provided with warning lights during 
night. 

Area of cable pulling winch & cable drums jacks should be cordoned off / 
guarded. Hands signals shall be used while pulling cables. 

Persons shall be provided hand protection (gloves) while pulling cables 
manually. 

Chemical resistance gloves must be used while plugging the cable entries with 
chemical sealant. 

Cables in open trenches shall be protected from welding sparks and other 
falling objects by suitable means. 

Signs shall be posted after back filling of cable trenches showing *ELECT 
CABLE UNDER GROUND”. 

Properly insolated ladder shall be used for electrical works. 

Cable insulation scrap shall be removed on daily basis from panels/control 
rooms. 

Do not operate tags shall be placed where required. 

Fire extinguisher shall be provided while filling oil in transformer and 
smoking shall not be allowed in vicinity of oil filling activities. 

Proper LOTO (Lockout/Tag out) procedure system shall be established prior 
to testing/checking/energizing of electrical equipment to avoid any incident. 

It will be preferable that inspection/testing of electrical/instrument equipment 
should be carried out through checklist. 

Heat and smoke detecting system must be functional in substations/G. rooms, 
before energizing the main panel. 

Hazard warning signs should be placed on all live electrical panels. 

*DO NOT TOUCH” tags should be placed on all switches in order to refrain 
persons touching/pressing etc. 


. Hand and Power tools 
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Correct type, size and weight of tool shall be used for each job. 

Double insolated or grounded tools shall be used for electrical work as 
practical/applicable. 

Screw drivers - A screw driver shall have the correct size of tip to fit the slot 
of the screw. Screw drivers shall not be hammered or twisted with pliers or 
wrenches. Screw drivers shall not be carried in the pockets. 

Hammers - Right kind of hammer shall be selected for the job. Eye protection 
shall be worn when hammering. 

Chisels - Cutting edges shall be kept sharp. Chisels heads that have 
mushroomed shall be repaired. Eye protection shall be worn when using a cold 
chisel. 

Picks and shovels shall be maintained in a serviceable condition. Shovel 
blades shall not be allowed to become blunt, turned, split, or jagged, pick head 
points shall be kept sharp and heat-treated so that the metal wears down in use 
and does not splinter or chip off. Shafts of picks and shovels shall be kept free 
from cracks and splinters. 

Spanners and wrenches - Right type and size shall be used. Extension on 
spanners and wrenches shall not be used unless the wrenches are designed for 
such use. A pipe wrench shall not be used as a hammer. a wrench (except 
slugging wrenches) shall not be hammered to tighten a bolt. 

Pliers shall not be used as wrenches. It will be ensured that scrap does not fly 
off and cause injury when cutting metal with pliers. Only long handled and 
proper pliers shall be used to cut wire under tension. Pliers with insulated 
handles shall be used for electrical work. 

Jacks shall be positioned under the center of the load and placed on a solid 
support. Jacks shall be operated slowly. It shall be ensured that no one gets 
under items being picked up. 

Hacksaws - Correct type of blade shall be selected to suit the material to be 
cut. The blade should be set in a hacksaw frame so that the teeth are pointing 
in the forward direction and sufficient tension shall be applied to ensure the 
blade is maintained rigid. 

Power Tools - All portable power tools shall be stored in clean dry conditions. 
Power tools shall not be left lying around the job site where they may be 
damaged. Rotating tools shall be switched off and held until rotation has 
completely stopped before they are set down. Tools shall be disconnected 
before changing bits, blades, cutters, or wheels. All portable power tools shall 
be equipped with guards. 

Grinding Machine - Care shall always be taken to ensure that the grinding 
wheel is free from defect before mounting. 

The proper size and type of wheel shall be fitted to the tool so that the 
maximum permissible periphery speed of the wheel does not exceed the 
maximum speed displayed on the machine. No grinding machine shall be used 
unless the maximum speed is clearly marked on the case. All wheels shall be 
fitted with adequate guards. 


